Let G(V, E) be a simple, finite and undirected connected graph. A nonempty set S  V of a graph G is a dominating set, if every vertex in V  S is adjacent to at least one vertex in S. A dominating set S  V is called a locating dominating set, if for any two vertices v, w  V  S, NG(v) ∩ S and NG(w) ∩ S are not empty and distinct. In this paper, we give some general bounds for γL(BG2(G)) and characterize graphs for which γL(BG2(G)) = 3.
Introduction
Let G be a (p, q) simple, undirected graph with vertex set V(G) and edge set E(G). For v  V(G), the set of all vertices adjacent to v in G is called the neighbourhood NG(v) of v. The concept of domination in graphs was introduced by Ore [4] . A non empty set S  V(G) of a graph G is a dominating set, if every vertex in V(G)  S is adjacent to some vertex in S. A special case of dominating set S is called a locating dominating set. It was defined by D.F Rall and P.J Slater [5] . A dominating set S in a graph G is called a locating dominating set in G, if for any two vertices v, w  V(G)  S, NG(v) ∩ S and NG(w) ∩ S are not empty and distinct. The location domination number of G is defined as the minimum number of vertices in a locating dominating set in G and denoted by γL(G).
In 2004, Janakiraman and Bhanumathi defined Boolean Graphs. The Boolean graph BG2(G) has vertex set V(G)  E(G) and two vertices in BG2(G) are adjacent if and only if they correspond to two adjacent vertices of G or to a vertex and an edge incident to it in G or two non-adjacent edges of G. The vertices of BG2(G), which are in V(G) are called point vertices and those in E(G) are called line vertices of BG2(G). 
Locating domination of BG(G)
First, we shall find the bounds for γL(BG2(G)). Theorem: 2.1 γL(G) ≤ γL(BG2(G)) ≤ γL(G) + q.
Proof: Let S be a γL-set of BG2(G).
If S ⊆ V(G), S is also a locating dominating set of G. This implies that γL(G) ≤ γL(BG2(G)). If S contains line vertices, let W ⊆ S be set of line vertices of BG2(G) in S. Let e  W and e = xy  E(G). Deleting e from S and adding one incident vertex of e, that is, x or y to S for all e  W, we will get a locating dominating set of G. Hence γL(G) ≤ γL(BG2(G)). On the other hand, let S be a γL-set of G. S need not be a locating dominating set of BG2(G). But S  E(G) is a locating dominating set of BG2(G). Hence, γL(BG2(G)) ≤ γL(G) + q. Proof: Let S = V(G) -{v} is a γL-set of BG2(G). Suppose x  V(G) is a vertex of G. Then let e1 = vx  E(G), N(e1)  S = {x} and N(v)  S = S. Since S is a locating dominating set, this implies that S ≠ {x}. Hence S contains more than one vertex and hence |V(G)| ≥ 3. If G has a vertex x of degree two and e1 = xv, e2 = xy, e3 = vy  E(G) then let NG(x) = {v, y} and N(x) = {v, y, e1, e2} and N(e3) = {v, y}. Also, N(x)  S = N(e3)  S = {y}, which is a contradiction. Hence, G has no vertex of degree two. If G has a vertex y′ of degree one, then in G, y′ is adjacent to v only and in BG2(G), y′ is adjacent to v and the line vertex e′ = vy′. Therefore, S is a dominating set and S ⊆ V(G) implies that S must contain v. Hence, G cannot have a vertex of degree one or two. This implies that, δ(G) ≥ 3.
Lemma: 2.2
If G has a pendant vertex v, incident with an edge e, then v must be in any locating dominating set S of BG2(G) , where S ⊆ V(G).
Proof: Let S ⊆ V(G) be a locating dominating set not containing v. Let e = uv  E(G). Since S is a dominating set, if must contain u to dominate v. Now, if S ⊆ V(G), then N(v)  S = N(e)  S = {u}, which is a contradiction to S as a locating dominating set. So, v must be in S.
Lemma: 2.3 Let G be a connected graph with r(
Proof: Let S = V(G) -{v} is a γL-set of BG2(G), Suppose degree of v in G is one, Then v is adjacent to u, where u is the only central vertex of G and eG(u) = 1. Let e = uv  E(G). In BG2(G), N(e)  S = N(v)  S = {u}, which is a contradiction.
Suppose dG(v) = 2. Case: i NG(v) = {u, x}, where eG(u) = eG(x) = 1.
In this case, NG(v) = {u, x} and let e1 = ux  E(G). In BG2(G), N(e1)  S = {u, x} and N(v)  S = {u, x}, which is a contradiction. Case: ii NG(v) = {u, y}, where eG(u) = 1 and eG(y) = 2.
Let e2 = uy. Again in BG2(G), N(e2)  S = {u, y} and N(v)  S = {u, y}, which is a contradiction. Hence dG(v) ≥ 3.
Lemma: 2.4
If G has a pendant edge e, incident with a vertex v, then e must be in any locating dominating set S of BG2(G), where S ⊆ E(G).
Proof: Let S ⊆ E(G) be a locating dominating set not containing e. Let e = uv  E(G), then S is not a dominating set and also N(v)  S = ϕ = N(u)  S, which is a contradiction to S as a locating dominating set. So, e must be in S.
Theorem: 2.2 If G is a connected graph with r(
Proof: Proof follows from Lemma 2.1, Lemma 2.2 and Lemma 2.3.
Proposition: 2.1 Let G be a connected graph with r(G) = 1and d(G) = 2. Let S ⊆ E(G). If G[S] has K2 as a component then S is not a locating dominating set of BG2(G).
Proof: Let e = uv  S form a K2 in G [S] . Then in BG2(G), N(u)  S = N(v)  S = {e}, which is a contradiction to S is a locating dominating set. This proves the result.
Proposition: 2.2 Let S ⊆ V(G) and let v  S such that e1 = vx and e2 = vy  E(G) and x, y  S, then S cannot be a locating dominating set of BG2(G).
Proof:
In BG2(G), N(e1)  S = N(e2)  S = {v}, which is a contradiction to S as a locating dominating set, This proves the result. (ii) If G is a star graph K1,n with p = n +1 and by Theorem 2.3, S = { v1, v2, v3, ... , vn }, then S is independent and S is a L-set of BG2(G), |S| = p -1 = L(BG2(G)), Also, L(K1,n) = p -1 by Theorem 1.3. Therefore L(G) = L (BG2(G)).
(iii) If G = Km,n . Let V(G) = V1  V2 , V1 = {u1, u2, …, um}, V2 = {v1, v2, v3, …, vn} and ui vj = eij ; i = 1, 2, 3, ..., m; j = 1, 2, 3, ..., n. Then S ={ e12, e13, ..., e1n , e22, e31, ..., em-11, emn}is the minimum locating dominating set of BG2(G) containing m + n -2 elements by Theorem 1.1. Also L(G) = m + n -2 by Theorem 1.4. Therefore, we get L(BG2(G)) = L(G). If G is a connected graph with adjacent vertices v1 and vp such that dG(v1) = p -2 and dG(vp) = 1, then γL(BG2(G)) need not be p -1, where S ⊆ V(G)  E(G).
Figure: 2.2
In Figure 2 .2, Let G be a connected graph with adjacent vertices v1 and v2 such that dG(v1) = 1, dG(v2) = 3 then S = {v4, v5, e12} forms a minimum locating dominating set of BG2(G). Hence L(BG2(G)) = p -2. If G is a star or double star γL(BG2(G)) = p  1 by Theorems 1.3 and 1.5. So it is enough to prove the result for the graph in Figure 2 .3 only. Let e = xy be the edge in G, which is adjacent to all other edges of G. Let S ⊆ V(G)  E(G) be the locating dominating set of BG2(G).
Case: i S ⊆ V(G). Since S ⊆ V(G), all the pendant vertices of G are in S by Lemma 2.2. Suppose z  V(G) such that z is adjacent to both x and y in G. let e1 = xz, e2 = yz  E(G). Suppose z S. Then x and y must be in S to dominate e1 and e2 in BG2(G). In this case, N(e1 ) ∩ S = N(z) ∩ S = {x} and N(e2 ) ∩ S = N(z ) ∩ S = {y} which is again a contradiction to S is a locating dominating set of BG2(G). So z must be in S and to dominate e = xy in BG2(G), x or y must be in S. Hence S = V(G) -{x} or S = V(G) -{y}, So |S| = p -1.
Case: ii S ⊆ E(G). S must contain all the line vertices which are pendant edges in G. Consider e = xy  E(G). The line vertex e is not adjacent to any other line vertices in BG2(G). Hence e must be in S by Theorem 2.1. Now, consider e1 = xz, e2 = yz ∈ E(G). To dominate z in BG2(G), any one of e1 or e2 must be in S. Thus, we see that S is a set of edges which form a spanning tree of G and S contains p -1 line vertices of BG2(G) by Theorem 1.6. This implies that |S| = p -1. 
In G, e is adjacent to all other edges. Hence in BG2(G), e is adjacent to x and y only. Hence any one of x, y, e is in S. ------------------------------------------II. Case: i Let x  S (or y  S). Now, consider z  V(G) which is adjacent to both x and y in G. Suppose z and line vertices incident with z are not in S. Consider z and e = xy. In BG2(G), N(z ) ∩ S = x = N(e ) ∩ S. so z or e must be in S. -------III.
Case: ii e S, If e  S and x, y  S, z is not dominated by S.
Sub case: i z be the only vertex adjacent to both x and y. So at least one of z, e1 = xz, e2 = yz, N(e1 ) ∩ S = N(e2 ) ∩ S = ϕ. x and y must be in S. -------------------IV.
Sub case: ii If there exists more than one vertex adjacent to both x and y. Let z1, z2  V(G) such that e1 = xz1 , e1′ = yz1, e2 = xz2 , e2′ = yz2  E(G). If z1, z2 and the incident edges are not in S then N(e1 ) ∩ S = N(e2 ) ∩ S or N(e1′) ∩ S = N(e2′) ∩ S. So, among zi , ei, ei′ any one must be in S.
---------------------------------------V.
From I, II, III, IV and V, it is clear that |S| = p -1, This proves the result.
Theorem: 2.9 If G has a pendant vertex v, which is adjacent to the central vertex u and incident with an edge e = uv, then v or e must be in any locating dominating set of BG2(G).
Proof: Proof follows from Lemma 2.2 and Lemma 2.4.
